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axial plane. The purlins must necessarily be some inches above
the rafter-backs, to which the diagonal braces are attached, and hence
there will be a twisting action on the rafter, and a bending action
in the purlin. Again, it is not practicable to arrange the connec-
tions of the bracings so that the centre lines of the diagonal, purlin,
and rafter intersect in a point, the consequence being that there
will inevitably be a bending action in the rafter and braces, in the
plane of the roof surface. These secondary actions are seldom
provided for, and if the eccentricity be kept as small as possible in
all cases, there would appear to be little real need to provide for
them. The twisting action on the rafter, however, can be checked
by means of a bracing system sometimes introduced along the rows
of struts to fix the lower ends as to position; this is necessary when
the trusses are of such dimensions as to make the struts unduly
long, when their lower ends require some restraint against sideway
movement. To this we shall return later.

The diagonal wind braces should be arranged and designed for
tension only, but, although a flat bar will nearly always be sufficient
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for purposes of strength, and may appear to be quite suitable, it will
generally be found that some stiffer section will be more easily fixed,
as it will not sag so much; also, a bracing which is free to sag to a
considerable extent cannot be so efficient a tie as one which possesses
considerable stiffness against such sagging. Angle or tee bars,
of adequate depth, secured to the rafter-backs with gusset plates,
form convenient braces, easy both to handle during manufacture,
and to erect.
The purlins which are to be capable of acting as struts, may,
Hke those which are to act only as beams, be of angles, provided the
roof covering be such as will prevent flexure. In some cases it is
necessary to use joist sections, and then purlin cleats are not
required. Joists, of course, are more suitable to act as struts than
are angles or tees, and they also possess the advantage that their
lower flanges, by reason of the absence of purlin cleats, lie in the
plane of the diagonal braces, and, if the system indicated in Fig. 189,
or some modification of it, be adopted, the ratio of length to radius
of gyration of the purlins, in the direction of their least stiffness,